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In this work, 26 different natural compounds are evaluated, such as inhibitors of Main Protease of SARS-CoV-2. By minimizing energy and calculations of orbitals using Quantum methods, 
Virtual Screening Protein-Ligand Docking analysis, and Density Functional Theory (DFT) to determine the reactivity. The best two binding energy results in Vina Screening are Galuteolin and 
Uteolin 3'‐glucuronyl acid methyl ester with -8.2 and -8.5 Kcal/mol. The DFT reactivity analysis shows that Galuteolin and Uteolin 3'‐glucuronyl acid methyl ester present similar values results 
in Band Gap (Egap), Chemical Potential Electronic (μ), Electronegativity (χ), Hardness (η), Softness (S). The natural compounds mentioned could be useful to avoid the replication of Covid-19 in 
the human body and them could be new sources of drugs to create new vaccines.
ABSTRACT
Currently, Covid-19 is the world's most pressing problem. The Covid-19 is an infectious disease 
caused by the SARS-CoV-2 pathogen in the Coronavirus Family, which presents different 
symptoms such as difficulty breathing, cough, fever, muscle aches, vomiting, diarrhea, loss of 
taste [1]. The majority of cases of Covid-19 develop in people with cardiovascular problems, 
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Figure 1.  Covid - 19 cases reported weekly and global 
deaths. 30 May 2021. Source: OMS
4.1 Optimization: Figure 3 Best candidate. 4.2 Virtual Screening: Table 1 shows 4 
of 24 virtual screening results. Giving 
the two best binding energy results in 
(22) Galuteolin and (23) Uteolin 
3'‐glucuronyl acid methyl ester
[3] World Health Organization. COVID-19 weekly epidemiological update. WHO 2021, 25-05-2021.
4.3 Molecular Docking: The interaction between Amino Acids of 6LU7 main protease and 
individual ligands are shown in Figure 4.The individual Docking between (22) and 6LU7 
main protease show interactions with Glycine (GLY), Histidine (HIS), Cysteine (CYS), 
Threonine (THR), Phenylalanine (PHE), Glutamine (GLU) amino acids. Finally, the Binding 
Energy was -8.1 Kcal/mol. The individual Docking between (23) and 6LU7 main protease 
shows interactions with Methionine (MET), Asparagine (ASN), Glutamic Acid (GLU), 
Glutamine (GLN) Histidine (HIS).. Finally, the -8.5 Kcal/mol Binding Energy result.
4.4 Radioactivity: The HOMO and LUMO of (23) molecule is shown in Figure 5. The 
others radioactivity studies such as Chemical Potential (μ), Electronegativity (χ), 
Hardness (η), Softness (S) are shown in Table 2. 
COVID-19 became in 2020 and 2021 the largest 
public health problem in the world, also 
becoming the first pandemic of the 21st century. 
Figure 1. shows the report of OMS about the 
deaths caused by the coronavirus since the start 
of the pandemic until May 30 of present year [3].
Due to the complexity involved in dealing with 
viral diseases, it is important to do studies where 
we can use promising alternatives. 
In this research we found that flavonoids Figure 
2,  are the compounds that have been used the 
most in treatments against viruses. In our work 
we did a computational study about the 
interactions of flavonoids with the main 
protease of Covid to determine their reactivity 
and inhibitory activity. 
Figure 2.  General Structure of Flavonoids
HOMO -5.813 LUMO -1.47
(23) Δ(Band Gap)=HOMO - LUMO = 4.343 ev
Figure 3: Uteolin 3'‐glucuronyl acid methyl ester Optimized 
with B3LYP
Table 1: Virtual Screening Results, Binding Energy 
and Hydrogens Bonds 
Figure 4: Molecular Docking results, between (22) Galuteolin, and (23) Uteolin 3'‐glucuronyl acid methyl ester
Figure 5: Uteolin 3'‐glucuronyl acid methyl ester 
Optimized with B3LYP
22 23
Table 2: Radioactivity Studies
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The Bioinformatics essays conclude that the best Affinity Energy candidates are the 22 
and 23 molecules with -8.2 and -8.5 Kcal/mol, respectively. Both present Hydrogen 
bond interactions and present similar reactivity. These two molecules are promising 
candidates to be used as successful inhibitors of Sars-Cov 2 in order avoid replication of 
the virus  in the human body. 
